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Abstract
On Mar 11, 2020, the World Health Organization declared coronavirus disease (COVID-19), caused by severe acute res-
piratory syndrome coronavirus-2 (SARS-CoV-2), a pandemic. Because COVID-19 has a pre-symptomatic period of up 
to 2 weeks, SARS-CoV-2 infection has continued to spread. Some individuals with SARS-CoV-2 infection have a severe 
clinical course, while most individuals have mild or moderate symptoms. Because SARS-CoV-2 is transmitted via droplets 
and secretions, anesthesiologists have higher risks of infection, especially during airway management. Therefore, general 
anesthesia requiring airway management can be a challenging procedure for anesthesiologists. During the pandemic, many 
elective surgeries have been postponed or cancelled in most affected countries. Recently, the number of elective surgeries is 
gradually recovering from the effect of the COVID-19 pandemic, and hence, safe clinical practice and protocols to prevent 
SARS-CoV-2 transmission to medical staff should be established. This mini-review focuses on the preoperative assess-
ment and decision with regard to scheduling surgery in elective and emergency cases during the COVID-19 pandemic. A 
standardized questionnaire and algorithm regarding COVID-19 should be used to assess surgical patients preoperatively as 
it increases the reproducibility and accuracy of the decision whether to proceed with surgery.
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Introduction

The World Health Organization declared coronavirus disease 
(COVID-19), which is caused by severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), a global pandemic 
on Mar 11, 2020. As of Sep 2, 2020, over 69,000 people have 
been infected with SARS-CoV-2 in Japan, with a mortality 
rate of approximately 1.9% (Ministry of Health, Labour and 
Welfare. About Coronavirus Disease 2019 (COVID-2019). 
https​://www.mhlw.go.jp/stf/seisa​kunit​suite​/bunya​/newpa​
ge_00032​.html; accessed: Sep 3, 2020). COVID-19 has con-
tinued to spread, because it has a pre-symptomatic period 
of up to 2 weeks during which SARS-CoV-2 can be trans-
mitted to other individuals [1]. Most SARS-CoV-2-infected 

individuals have mild or moderate symptoms; however, 
some individuals have a severe clinical course [2]. Because 
SARS-CoV-2 transmission increases with exposure to drop-
lets and secretions, anesthesiologists have higher risks of 
SARS-CoV-2 transmission during procedures, including 
mask ventilation, tracheal intubation, extubation, trache-
ostomy, and bronchoscopy [3, 4]. Therefore, general anes-
thesia requiring airway management can be challenging 
for anesthesiologists [5]. Since the start of the pandemic, 
many elective surgeries have been postponed or cancelled 
in most affected countries. However, recently, the number of 
elective surgeries is gradually recovering from the effect of 
the COVID-19 pandemic; hence, safe clinical practice and 
protocols to prevent transmission from patients to medical 
staff need to be established. This mini-review focuses on the 
preoperative assessment and decision with regard to schedul-
ing surgery during the COVID-19 pandemic.
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Testing for COVID‑19

Testing for COVID-19 is essential to protect patients 
and medical staffs from infection risk, especially during 
the perioperative period. The infection of SARS-CoV-2 
in surgical patients can lead to increased morbidity and 
mortality. A previous study [6] investigated 1128 surgi-
cal patients (elective surgery: 24.8%, emergency surgery: 
74.0%) who had SARS-CoV-2 infection confirmed within 
7 days before or 30 days after surgery. In this cohort, the 
mortality rate was 23.8%, and pulmonary complications 
including acute respiratory distress syndrome, pneumo-
nia and unexpected postoperative ventilation occurred in 
51.2%.

At the moment, a polymerase chain reaction (PCR) 
test has been considered as a gold-standard technique for 
diagnosis of COVID-19. Generally, diagnostic tests can 
cause inaccurate results in the following two ways. False 
positive results can lead to unnecessary protecting and 
contact tracing. False negative results which erroneously 
label COVID-19 patients uninfected can be more conse-
quential, because the patients may not be isolated if they 
are asymptomatic [7]. A recent systematic review indi-
cated the estimate of the false negative rate of the PCR test 
was 0.13 (95% CI: 0.09–0.19) [8]. Another meta-analysis 
showed a pooled sensitivity of the PCR test as 89% [95% 
confidence interval (CI): 81–94%] [9]. The sensitivity of 
the PCR test was negatively correlated with the proportion 
of elderly patients (p = 0.01) [9]. The positive predictive 
value ranged from 47.3 to 96.4%, while the negative pre-
dictive value ranged from 96.8 to 99.9% [9]. However, the 
physicians have to realize that the positive and negative 
prediction values depend on the infection probability of 
the patient as well as the sensitivity and specificity of the 
test [10].

The American Society of Anesthesiologist and the 
Anesthesia Patient Safety Foundation recommend that 
patients undergoing elective surgery should be tested 
for COVID-19 shortly before the scheduled procedure, 
especially in areas with high epidemic status [11]. If the 
capabilities of COVID-19 testing are limited and the local 
epidemic status is low, the screening for symptoms and 
exposure to COVID-19 contacts can be considered [12].

Pre‑anesthetic consultation

The joint task force of the Chinese Society of Anesthesi-
ology and the Chinese Association of Anesthesiologists 
published a recommendation regarding precautions during 
pre-anesthetic consultation [13]. The task force recom-
mended that medical staff should wear personal protective 

equipment, including surgical masks, eye protection 
shields, and medical gloves, during the pre-anesthetic con-
sultation [13]. Patients are required to enter the anesthetic 
consulting room one at a time to minimize the frequency 
of contact with medical staff and other patients. Patient’s 
body temperatures should be measured before entering 
the consulting room, and only those with a normal body 
temperature should be allowed to enter. The task force 
recommended that patients with a high body temperature 
(> 37.3 °C) should be transferred to the medical clinic 
for fever disorders, and medical staff should report the 
patient to the infection control center [13]. Anesthesiolo-
gists should change their gloves and sanitize their hands 
(2–3% hydrogen peroxide) after contact with each patient 
[13]. If patients are suspected to have COVID-19, medi-
cal staff should report the patient to the infection control 
center immediately [13].

Standardized questionnaire

The French Society of Anaesthesia and Intensive Care Medi-
cine introduced guidelines regarding the preoperative strat-
egy for COVID-19 in surgical patients [14]. The guidelines 
recommended using a standardized questionnaire regard-
ing COVID-19 to preoperatively assess surgical patients, 
because it increases the reproducibility and accuracy of 
medical examinations [14]. The data obtained from a large 
number of patients must be easily traceable and quantifi-
able. The standardized questionnaire should be constructed 
as easily understood by a variety of patients. An example 
of a standardized questionnaire has been provided in the 
guidelines [14], which includes questions regarding five 
major symptoms (fever, dry cough, difficult breathing, loss 
of smell, and loss of taste) and ten minor symptoms (sore 
throat, rhinorrhea, chest pain, pain in the muscle, severe 
fatigue, confusion, headache, diarrhea, nausea and vomit-
ing, and a rash or cracked skin on the fingers or hands). 
Fever is one of the most common symptoms of sympto-
matic COVID-19 and is present in many of cases [14–16]. 
Thus, the body temperature needs to be measured during 
the pre-anesthetic consultation. Data on the intake of anti-
pyretic drugs, including non-steroidal anti-inflammatory 
drugs, should be systematically collected, as these drugs 
can normalize the temperature of febrile patients. Fever is 
an important warning sign and thus, the recent guidelines 
recommended that the body temperature should be measured 
repeatedly until the day of the surgery [14].

Preoperative strategy for coronavirus disease 
in patients undergoing scheduled surgery

The guidelines by the French Society of Anaesthesia 
and Intensive Care Medicine introduced two algorithms 
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regarding the preoperative assessment of COVID-19 sta-
tus: one for scheduled and the other for emergency sur-
gery [14]. Figure 1 shows the proposed algorithm for the 
preoperative assessment of patients undergoing scheduled 
surgery [14]. This algorithm showed that, in patients with 
symptoms suggestive of COVID-19 (one or more than one 
major symptoms, or two or more than two minor symptoms, 
assessed by the standardized questionnaire), surgery should 
be postponed until the PCR test results for SARS-CoV-2 are 
obtained. If the PCR test result is positive, surgery should be 
postponed until at least 2 weeks after COVID-19 symptom. 
Wei et al. [17] reported two immunocompromised patients 
with severe COVID-19 pneumonia. One patient generated 

specific anti-immunoglobulin G antibodies of SARS-CoV-2 
after 2 weeks of treatment, and could discharge from the 
hospital on day 42. However, the other failed to obtain spe-
cific antibodies of SARS-CoV-2, and eventually died due to 
respiratory failure [17]. In immunocompromised patients, 
the surgery may need to be postponed for longer (at least 
24 days), because the time to clear SARS-CoV-2 tends to 
be longer [14, 18]. After the period of postponement, the 
SARS-CoV-2 PCR test needs to be repeated.

If the PCR test result is negative, physicians need to con-
sider the possibility a false-negative result. If the patient still 
has suspicious symptoms, additional examinations are nec-
essary. Chest computed tomography (chest-CT) can rule out 

Fig. 1   Preoperative assessment 
of patients undergoing sched-
uled surgery. Adapted from 
Velly et al. 2020 [13]. Abbrevia-
tions: COVID-19 coronavirus 
disease, CT computed tomog-
raphy, PCR polymerase chain 
reaction, SARS-CoV-2 severe 
acute respiratory syndrome 
coronavirus 2
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COVID-19 with a high negative predictive value (~ 90%) 
[19, 20]. Giannitto et al. [20] performed a prospective study 
investigating 337 patients with a high likelihood of COVID-
19 underwent both of PCR test and chest-CT examination. 
In this population, 87 patients had a negative result on first 
PCR test, in which 68 patients (78%) received second repeat 
PCR tests. Interestingly, the first PCR test provided a false-
negative result in 20 patients (from 68 patients receiving sec-
ond PCR tests), while only six patients had a false-negative 
result in chest-CT. For patients who are not able to undergo 
chest-CT examination, lung ultrasound examination can be an 
effective measure to detect COVID-19 pneumonia. A previous 
study [21] reported that lung ultrasound had a good reliability 
in detecting COVID-19 pneumonia with a sensitivity and a 
specificity of 68 and 79%, respectively. The guidelines recom-
mended that a second repeat PCR test should also be consid-
ered, which should be performed by trained physicians [14]. 
Additionally, COVID-19 serology can be useful for patients 
who have been symptomatic for over 1 week [22]. After 
infection, most patients generate a serologic response with 
specific anti-immunoglobulin G antibodies of SARS-CoV-2 
(median time: 11–14 days), which depends on several factors 
[23]. Patients with mild symptoms and immunocompromised 
patients may not obtain an adequate antibody response [24]. 
Positive serology results just indicate that the patient has been 
infected with SARS-CoV-2, but do not reveal the date of infec-
tion or the current infection status. If all these tests are nega-
tive, surgery should be postponed until after all symptoms have 
disappeared.

The guidelines by the French Society of Anaesthesia and 
Intensive Care Medicine recommended that patients with a 
low likelihood of SARS-CoV-2 infection (with one minor 
symptom or no symptoms assessed using the standardized 
questionnaire) should undergo preoperative SARS-CoV-2 
PCR test if they have had close contact with someone hav-
ing COVID-19 [14]. Additionally, patients undergoing sur-
gical procedures with high risks of aerosolization and those 
undergoing major surgery should undergo preoperative SARS-
CoV-2 PCR tests. Surgeries with high risks of aerosolization 
include otorhinolaryngological surgery, thoracic surgery, and 
neurosurgery (base of the skull), which require opening of the 
airways [14]. Major surgeries include cardiovascular surgery, 
abdominal surgery, and organ transplantation, which have an 
above average respiratory effect, and can cause the incidence 
of respiratory complications after surgery. The PCR test needs 
to be performed the day (at least 2 days) before surgery to 
minimize the possibility of SARS-CoV-2 transmission after 
the test.

Preoperative strategy for coronavirus disease 
in patients undergoing emergency surgery

Figure 2 shows the proposed algorithm by the French Soci-
ety of Anaesthesia and Intensive Care Medicine for the 
preoperative assessment of patients undergoing emergency 
surgery [14]. This algorithm showed that, among patients 
undergoing emergency surgery, those with symptoms sug-
gestive of COVID-19 (one or more than one major symp-
toms, or two or more than two minor symptoms assessed 
using the standardized questionnaire) should undergo 
SARS-CoV-2 PCR tests [14]. As with patients undergo-
ing scheduled surgery, those having had close contact 
with someone with COVID-19 should undergo a PCR 
test, regardless of the presence of suspicious symptoms. 
Patients undergoing surgical procedures with high risks 
of aerosolization and those undergoing major surgery 
should also undergo preoperative PCR tests. However, 
the surgery can be performed without waiting for PCR 
test results [14]. In this situation (especially while await-
ing PCR test results), the guidelines recommended that 
medical staff should wear full personal protective equip-
ment (long-sleeve gown, head cap, gloves, N95 mask, and 
face shield) to prevent SARS-CoV-2 transmission [14]. All 
patients should be carefully traced during the postopera-
tive period until their PCR test results are obtained. If pos-
sible, regional anesthesia maintaining spontaneous breath-
ing (with a surgical mask) can be considered an alternative 
technique, as there is an increased risk of transmission 
during airway management in general anesthesia [5].

Future directions

Considering that SARS-CoV-2 is transmitted via droplets 
and secretions, anesthesiologists have high infection risks. 
The algorithm shown in this review is just one proposal, 
and local algorithms considering the local COVID-19 epi-
demic status should take precedence over this algorithm. 
To date, insufficient information regarding SARS-CoV-2 
transmission during the perioperative period is avail-
able. Further studies regarding SARS-CoV-2 infection in 
patients undergoing surgery are needed, and new data from 
these studies may change the diagnostic algorithm of the 
preoperative assessment for scheduling surgery.
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